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(54) ORGANIC EL ELEMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an organic EL (electroluminescence) 
element stably emitting a light for a long period. 

SOLUTION: This organic EL element characterized in that the surface of an organic 
EL structure formed on a substrate in covered with thermoplastic elastomer and 
the thermoplastic elastomer layer is formed by applying liquid, which is formed by 
melting or dispersing the thermoplastic elastomer in saturated hydrocarbon solvent, 
to the organic EL structure surface and drying it. This manufacturing method for 
the organic EL device forms the organic EL structure covered with the layer of the 
thermoplastic elastomer by applying the liquid, which is formed by melting or 
dispersing the thermoplastic elastomer in the saturated hydrocarbon solvent, to the £ 
organic EL structure surface and drying it. 
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'* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic EL device characterized by for the front face of the organic 
electroluminescence structure formed on the base being the organic EL device covered with 
the layer of thermoplastic elastomer, and being the layer formed by applying to an organic 
electroluminescence structure front face the liquid with which the layer of this thermoplastic 
elastomer dissolved or distributed this thermoplastic elastomer to the saturated hydrocarbon 
system solvent, and drying. 

[Claim 2] The organic EL device according to claim 1 whose thermoplastic elastomer is the 
thermoplastic elastomer of a hydrocarbon system or a denaturation hydrocarbon system. 
[Claim 3] The manufacture approach of the organic EL device characterized by applying the 
liquid which dissolved or distributed thermoplastic elastomer to the saturated hydrocarbon 
system solvent to this organic electroluminescence structure front face of the organic 
electroluminescence structure formed on the base, drying on it, and forming the layer of this 
thermoplastic elastomer in it on this organic electroluminescence structure front face. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic EL device which covered the 
organic electroluminescence structure front face of an organic EL device with the 
thermoplastic elastomer of a carbonization-ized hydrogen system or a denaturation 
hydrocarbon system about the organic electroluminescent element (henceforth an organic EL 
device) used for a flat display, the flat-surface light source, etc. 
[0002] 

[Description of the Prior Art] It has a great hope for the flat display which replaces CRT with 
progress of the rapid ED in information and communication fields in recent years. Especially, 
since an organic EL device is excellent in points, such as high-speed responsibility, visibility, 
and brightness, research is done briskly. 

[0003] The organic EL device announced by Tang and others of U.S. KODAKKU in 1987 has the 
two-layer laminated structure of an organic thin film, and used tris (8-quinolinolato) aluminum 
(it is called "Alq" for short below) for the luminous layer, and 1000 cd/m2 and high brightness 
were obtained by the low-battery drive not more than 10V (Appl.Phys.Lett., 51,913 (1987)). 
[0004] Henceforth, research quickly turned to utilization is advanced and the organic EL device 
which has various laminated structures whose organic layers pinched by the hole-injection 
electrode (anode plate) and the electron injection electrode (cathode) are one layer - about ten 
layers has been developed. The approach of carrying out thin film formation not only of the 
approach of carrying out thin film formation of the low molecular weight compound across which 
it goes variably with a vacuum deposition method etc. but the giant-molecule system compound 
also about an ingredient by approaches, such as a spin coat method, an ink jet, a die coat, and 
flexographic printing, and creating an organic EL device is proposed. 
[0005] Moreover, the organic electroluminescence display device which formed the 
luminescence unit of three colors of RGB by vacuum evaporationo independently of on one 
substrate, the organic electroluminescence display device which built the color filter into the 
organic EL device of white luminescence, the organic electroluminescence display device which 
built the color conversion filter into the organic EL device of blue luminescence or ultraviolet 
luminescence are proposed as a luminescence display device replaced with CRT. 
[0006] The organic EL device of the method which carries out the rarefaction of the electron 
injection electrode side, and takes out light instead of the optical ejection from a transparence 
hole-injection electrode made still more general because of the improvement in brightness until 
now, the organic electroluminescence display device which formed the organic EL device on the 
TFT substrate for the purpose of the high definition and the power consumption fall have been 
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proposed. 

[0007] In order to perform electron injection efficiently as an electrode material in the 
conventional organic EL device, ingredients, such as an alloy of the low metal of work functions, 
such as alkali metal, alkaline earth metal, and a rare earth metal, and these metals and a 
compound of these metals, are usually used. Moreover, the layer containing various organic 
compounds including a luminous layer is prepared in inter-electrode. The organic compound 
which exists between these electrode materials or an electrode layer tends to deteriorate with 
oxygen and the moisture in atmospheric air, and interlaminar peeling becomes easy to happen 
by deterioration of these ingredients etc. Therefore, it is easy to produce the nonluminescent 
part called a dark spot to a part for the light-emitting part of a component. Therefore, in order 
to raise the stability and dependability of an organic EL device, a means to protect a component 
from the moisture in atmospheric air, and to prevent degradation of a component is important. 
[0008] In order to protect conventionally the electrode layer and organic compound layer in an 
organic EL device which consist of an ingredient which is easy to deteriorate, the policy which 
seals the structure which has those layers and is intercepted from external ambient 
atmospheres, such as moisture, has been performed. However, what it is difficult to intercept 
invasion of the moisture from an external ambient atmosphere etc. completely, and controls 
generating of a dark spot etc. for a long period of time is not obtained. 
[0009] 

[Problem(s) to be Solved by the Invention] In order to protect the structure (henceforth the 
organic electroluminescence structure) which has an electrode layer and an organic compound 
layer, the approach of preparing the protective coat which consists an organic 
electroluminescence structure front face of a poly membrane, minerals oxide film, minerals 
nitride film, etc. with vacuum deposition etc., attaching with adhesives etc. the tooth-back 
material which consists of glass, a metal, plastics, etc. after that, and closing the organic 
electroluminescence structure is learned conventionally (JP,4-267097,A, JP,5-36475,A, 
JP,5-182759,A). However, this approach had big constraint in the quality of the material and 
thickness of a protective layer from there being a possibility that interlaminar peeling of the 
organic electroluminescence structure and destruction of the structure may take place with the 
stress of a protective layer. Furthermore, the protection stratification approaches, such as 
vacuum evaporationo, have low productivity, and formation of the protective layer by the 
simpler approach is called for. 

[0010] moreover, how to use the hardenability resin used as hardening resin flexible as a 
protective layer is also learned — **** (JP,8-236271 ,A, JP,9-274990,A) — it has come to 
control generating of a dark spot enough according to problems, like there is a possibility that 
the by-product of the hardening reaction time of hardenability resin may have a bad influence 
on the layer ingredient in the organic electroluminescence structure. 
[001 1] Moreover, by the approach of carrying out thermocompression bonding of the 
thermoplastics film to an organic electroluminescence structure front face, and sealing the 
organic electroluminescence structure, there is a possibility of having a bad influence on the 
layer ingredient of the organic electroluminescence structure, from giving thermal stress to the 
organic electroluminescence structure. 
[0012] 

[Means for Solving the Problem] This invention aims at offering the organic EL device with 
which the organic electroluminescence structure was protected from the moisture in 
atmospheric air, and generating of a defect with a dark spot was controlled over the long period 
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of time. Moreover, it aims at offering the manufacture approach of the above-mentioned organic 
EL device which forms a protective layer by the simple approach as compared with approaches, 
such as vacuum deposition. 

[0013] This inventions are the following invention which solves the above-mentioned technical 
problem. 

[0014] The organic EL device characterized by for the front face of the organic 
electroluminescence structure formed on the base being the organic EL device covered with 
the layer of thermoplastic elastomer, and being the layer formed by applying to an organic 
electroluminescence structure front face the liquid with which the layer of this thermoplastic 
elastomer dissolved or distributed this thermoplastic elastomer to the saturated hydrocarbon 
system solvent, and drying. 

[0015] The manufacture approach of the organic EL device characterized by applying the liquid 
which dissolved or distributed thermoplastic elastomer to the saturated hydrocarbon system 
solvent to this organic electroluminescence structure front face of the organic 
electroluminescence structure formed on the base, drying on it, and forming the layer of this 
thermoplastic elastomer in it on this organic electroluminescence structure front face. 
[0016] As the above-mentioned thermoplastic elastomer, the thermoplastic elastomer of a 
hydrocarbon system or a denaturation hydrocarbon system is desirable, and the denaturation 
hydrocarbon system thermoplastic elastomer denaturalized and obtained in the hydrocarbon 
system thermoplastic elastomer which consists of a block copolymer including the hydrocarbon 
block with a still higher glass transition temperature as these thermoplastic elastomer and the 
hydrocarbon block with a low glass transition temperature, or its elastomer is desirable. 
[0017] 

[Embodiment of the Invention] One of the descriptions of this invention is in the point which 
applies this liquid to an organic electroluminescence structure front face, dries using the liquid 
which dissolved or distributed thermoplastic elastomer to the solvent, and forms the layer of 
thermoplastic elastomer (desiccation means usually removing a solvent from the spreading film 
by evaporation). It is the so-called wet method, and this approach is simple as compared with 
the so-called dry process, such as a vacuum deposition method, and is an approach that 
productivity is high. A wet method has a possibility of having a bad influence on the ingredient of 
the organic electroluminescence structure by the solvent, this invention person found out that 
the saturated hydrocarbon system solvent was suitable as a solvent with little effect to the 
ingredient of the organic electroluminescence structure. 

[0018] A saturated hydrocarbon system solvent is a liquefied saturated hydrocarbon compound 
in the ordinary temperature which consists of a carbon atom and a hydrogen atom, and has a 
liquefied alkane and cycloalkane in ordinary temperature. As cycloalkane, you may be alkylation 
cycloalkane. As an alkane, the alkane of the shape of a straight chain of carbon numbers 5-12 
and the letter of branching is desirable, and especially a straight chain-like alkane is desirable. 
As cycloalkane, this cycloalkane by which the carbon number of a ring was permuted or more 
[ of the cycloalkane of 5-8 (preferably 6) and a with a carbon number of four or less alkyl 
group ] by one is desirable. The boiling point of these hydrocarbons system solvent has a 
25-250-degree C desirable thing, and its 35-200 degrees C are especially desirable. When using 
a solvent with the boiling point higher than this, it is desirable to perform desiccation under 
reduced pressure. Moreover, a saturated hydrocarbon system solvent may be a mixed solvent 
which consists of two or more sorts of compounds, and may contain hydrocarbons other than a 
small amount of saturated hydrocarbon by the case. As a concrete desirable saturated 
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hydrocarbon system solvent, there are n-hexane, n-octane, n-dodecane, a cyclohexane, 
ethylcyclohexane, a butyl cyclohexane, etc. 

[0019] Without being based on the chemical crosslinking reaction in the spot (organic 
electroluminescence structure front face), thermoplastic elastomer is a polymer which originally 
shows rubber elasticity, and is a linear polymer which does not have usually substantial bridge 
formation. It may dissolve or distribute to a saturated hydrocarbon system solvent, and the 
thermoplastic elastomer in this invention may be preferably dissolved in a saturated 
hydrocarbon system solvent. Hereafter, the liquid which dissolved thermoplastic elastomer in 
the solvent is called solution. It is desirable to use the solution of the thermoplastic elastomer 
which does not contain a part for an insoluble solution substantially in this invention. 
[0020] Moreover, the thermoplastic elastomer in this invention says what shows rubber 
elasticity in the temperature requirement (usually 0-70 degrees C) where an organic EL device 
is usually used. As thermoplastic elastomer in this invention, what has rubber elasticity in 
-20-+90 degrees C is desirable, and what has rubber elasticity in the range which is -40-+120 
degrees C is still more desirable. 

[0021] The thermoplastic elastomer which consists of a block copolymer which has at least two 
sorts of blocks, a hard block and an elasticity block, as thermoplastic elastomer in this invention 
is desirable. The hard block and 2 more than elasticity block in a block copolymer may exist in 1 
molecule, respectively, a hard block consists of chains whose glass transition temperature is 
beyond ordinary temperature, and elasticity block glass transition temperature is under ordinary 
temperature — it comes out and consists of a certain chains. The glass transition temperature 
of a hard block has desirable 70 degrees C or more, its 90 degrees C or more are still more 
desirable, and its 120 degrees C or more are the most desirable. The glass transition 
temperature of an elasticity block has desirable 0 degree C or less, its -20 degrees C or less are 
still more desirable, and its -40 degrees C or less are the most desirable. 
[0022] The above-mentioned block copolymer has structures, such as the block structure 
which the hard block (it expresses with A) and the elasticity block (it expresses with B) 
arranged to lines, such as A-B, A-B-A, B-A-B, and n (-A-B-), the comb mold block structure 
which two or more elasticity blocks combined with the side chain of a hard block, and the comb 
mold block structure which two or more hard blocks combined with the side chain of an 
elasticity block. Moreover, the above-mentioned block copolymer may have other polymer chain 
parts other than a hard block and an elasticity block. 

[0023] As a hard block in the thermoplastic elastomer in this invention, there is a hydrocarbon 
system hard block which has rings, such as a polymer block of annular olefins, such as a 
polystyrene block, the poly cyclohexadiene block, a hydrogenation poly cyclohexadiene block, 
the poly cyclohexene block, a poly norbornene block, and other alkylation norbornene. As a 
hydrocarbon system hard block, there is a non-cyclic-hydrocarbon system hard block of a 
polypropylene block, a polyethylene block, etc. further. As an elasticity block, there is a 
hydrocarbon system elasticity block of a polybutadiene block, a hydrogenating polybutadiene 
block, a polyisoprene block, a hydrogenation polyisoprene block, the Pori (ethylene butylene) 
block, etc. 

[0024] There is polystyrene system thermoplastic elastomer of the A-B-A structure where a 
hard block is a polystyrene block as an example of thermoplastic elastomer, and elasticity 
blocks are a polybutadiene block, a hydrogenating polybutadiene block, a polyisoprene block, the 
Pori (ethylene butylene) block, etc. Moreover, there is thermoplastic elastomer which considers 
the polyethylene block and polypropylene block which are called thermoplastic elastomer olefin 
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as a hard block, and considers the Pori (ethylene butylene) block as an elasticity block. There is 
hydrogenation poly cyclohexadiene system thermoplastic elastomer which hydrogenates 
thermoplastic 1 ,2-polybutadiene, the poly cyclohexadiene system thermoplastic elastomer 
which has the poly cyclohexadiene block and a polybutadiene block, and this elastomer as other 
hydrocarbon system thermoplastic elastomer, and is obtained. 

[0025] As thermoplastic elastomer in this invention, EVA system thermoplastic elastomer, such 
as thermoplastic elastomer urethane and an ethylene-vinyl acetate copolymer, thermoplastic 
elastomer polyester, thermoplastic elastomer polyamide, etc. can be further used in addition to 
the above-mentioned hydrocarbon system thermoplastic elastomer. However, said hydrocarbon 
system thermoplastic elastomer is more more desirable than solubility is high to a saturated 
hydrocarbon system solvent as compared with non-[ these ] hydrocarbon system thermoplastic 
elastomer and thermal resistance is also high as thermoplastic elastomer in this invention, 
moreover, a possibility of there being few impurities, such as an unreacted raw material, and 
having a bad influence to the organic electroluminescence structure — ** — it is desirable also 
at few points. 

[0026] As thermoplastic elastomer in this invention, you may be denaturation thermoplastic 
elastomer further. In order to raise the adhesion over an organic electroluminescence structure 
front face as denaturation thermoplastic elastomer, the denaturation thermoplastic elastomer 
which introduced the functional group into the above thermoplastic elastomer is desirable. As 
this functional group, there are a carboxyl group, an epoxy group, a hydrolysis nature silyl 
radical, a hydroxyl group, a sulfhydryl group, etc., for example. The approach to which the 
compound which has a functional group as an approach of introducing these functional groups in 
the thermoplastic elastomer which has a reactant radical at the molecule end, for example, and 
has the reactant radical which can react with a molecule end is made to react, How to make the 
compound which has the reactant radical which can react with a molecule end react to a 
molecule end [ activity in case a polymer is manufactured by anionic polymerization ], The 
compound which has a radical generating agent and a functional group, and partial saturation 
radicals, such as a peroxide, in thermoplastic elastomer There are an approach of (mixing [ for 
example, ] a maleic anhydride, a maleic acid, allyl glycidyl ether, vinyltrimetoxysilane, etc.), 
heat-treating, and graft-izing, the approach of carrying out epoxidation of the partial saturation 
radical originating in the diene of thermoplastic elastomer including the unit in which diene 
carried out the polymerization, etc. 

[0027] There is a possibility that impurities, such as the above low molecular weight compounds 
used as a modifier, may remain in denaturation thermoplastic elastomer. For this reason, before 
using denaturation thermoplastic elastomer, it is desirable to refine and use denaturation 
thermoplastic elastomer by approaches, such as a reprecipitation purification method and a 
column chromatography purification method. 

[0028] Especially the concentration in the saturated hydrocarbon system solvent solution of 
thermoplastic elastomer is not limited, and can be suitably chosen from conditions, such as 
solubility of thermoplastic elastomer, thickness of the thermoplastic-elastomer paint film to 
form, and viscosity of a solution. Preferably, it is below the solubility of thermoplastic elastomer 
and the solution whose concentration of the thermoplastic elastomer in a solution is one to 50 
mass % is desirable. More desirable concentration is two to 30 mass %. 

[0029] An additive can be blended with the solution of thermoplastic elastomer as occasion 
demands. As an additive, there is little volatility and an additive without the bad influence to the 
organic electroluminescence structure can be used. Specifically, the effect of moisture to the 
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organic electroluminescence structure can be reduced using desiccant powder. As desiccant 
powder, there is powder, such as alkali-metal oxide, alkaline earth metal oxide, a molecular sieve, 
barium oxide, and 5 oxidation 2 Lynn, for example. Although especially the mean particle 
diameter of moisture absorption material powder is not limited, its 20 micrometers or less are 
especially desirable, and its 0.1-10 micrometers are desirable. 

[0030] Especially as an approach of applying the solution of thermoplastic elastomer to the 
front face of the organic electroluminescence structure, although not limited, there are a spin 
coat method, the die coat method, the blade coat method, screen printing, the ink jet method, a 
spray coating method, the curtain coat method, etc. After forming the film of a solution by these 
approaches, evaporation removal of the solvent is carried out and the layer (henceforth a 
protective layer) of thermoplastic elastomer is formed. 

[0031] Moreover, in order to form a protective layer only in a specific region including the front 
face of the organic electroluminescence structure, after forming a protective layer all over a 
field including the front face of the organic electroluminescence structure, the approach of 
removing an unnecessary field, the approach of applying a solution only to a specific part, etc. 
can be used. For example, when forming the field for pasting up between organic 
electroluminescence structure front faces and these layers directly when forming the field for 
performing the ejection and mounting of electrode wiring, and forming the layer of plastics or an 
inorganic substance further on the surface of a protective layer, formation of the unnecessary 
field where the protective layer which consists of thermoplastic elastomer does not exist is 
needed. After forming a protective layer all over the field which includes the front face of the 
organic electroluminescence structure using such a case, for example, a spin coat method, the 
die coat method, the blade coat method, etc., the layer of an unnecessary field is removed from 
the protective layer of a specific region with the thermal decomposition method by the 
exposure of a mechanical removal means, laser, etc. Moreover, the approach of covering the 
specific region by the ink jet method alternatively, the approach of covering a specific region 
with the die coat method using the die of a specific configuration, the approach of covering a 
specific region with a spray coating method, the curtain coat method, etc. using a mask, etc. can 
be used. 

[0032] Although it is not limited, since especially the protection layer thickness that consists of 
thermoplastic elastomer on the organic electroluminescence structure demonstrates the stress 
relaxation effectiveness further when the layer of further others is formed on a protective layer 
in order to demonstrate the surface protective effect of the organic electroluminescence 
structure enough and, 10nm or more is desirable. Moreover, since it becomes difficult that the 
stress which the layer itself gives to the front face of the organic electroluminescence 
structure becomes large, and to fully remove a solvent from a spreading solution when a 
protective layer is too thick, 500 micrometers or less are desirable. More desirable protection 
layer thickness is 50nm - 100 micrometers, and 0.1 micrometers - its 10 micrometers are the 
most desirable. 

[0033] Although the front face of the organic electroluminescence structure formed on the 
base usually serves as a layer of an electrode, before forming the layer of thermoplastic 
elastomer, other layers may be formed in the front face of this organic electroluminescence 
structure for protection and other purposes of the front face which is an electrode etc. As this 
layer, a thin layer with a thickness of 1 micrometer or less is desirable, and there are the oxide 
and nitride of metals, such as silicon and titanium, an organic polymer, etc. as an ingredient of 
that layer, for example. 
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[0034] The layer of further others can be formed on the layer of the thermoplastic elastomer in 
this invention for the purpose of physical protection of the organic electroluminescence 
structure, chemical protection, and others. As an ingredient of other layers, there is plastic 
material, such as a metal, a metallic oxide, a metal nitride, glass, other minerals ingredients, a 
polymer, and hardenability resin, etc. For example, high barrier property material and high 
intensity material, such as a metal plate, a metal film, a glass plate, a plastic sheet, and plastic 
film, can be pasted up on a thermoplastic-elastomer layer with adhesives etc. By using these **, *- 
the organic electroluminescence structure can be effectively protected to permeation of the 
impact from the outside, moisture, etc. Moreover, if a view is changed, when the layer of 
thermoplastic elastomer exists among these ** and organic electroluminescence structures, 
the coefficient-of-linear-expansion difference and stress between these ** and organic 
electroluminescence structures will be eased, and physical protection of the organic 
electroluminescence structure will become more effective. Moreover, when sealing the organic 
electroluminescence structure by high barrier property material etc., said hygroscopic powder 
etc. can also be arranged between high barrier property material and a thermoplastic-elastomer 
layer. 

[0035] As adhesives for pasting up high barrier property material and high intensity material, it 
is desirable to use adhesives with little generating of out gas at the time of adhesion. As such 
adhesives, there are an optical cation hardening system epoxy resin, hot melt adhesive, 
heat-curing mold silicone resin, etc., for example. As adhesives for pasting up a glass plate and 
a thermoplastic-elastomer layer especially, an optical cation hardening system epoxy resin is 
desirable. 

[0036] The typical sectional view of the organic EL device 10 of this invention is shown in 
drawing 1 . The 1 st transparent electrode 12 by transparent electrode materials, such as ITO, is 
formed in one front face of the 1st transparent substrate 1 1 using glass, a quartz, or resin. This 
1st electrode 12 is formed in the shape of a stripe in a predetermined configuration and a 
predetermined predetermined pitch. Moreover, when active components, such as a TFT array, 
are conventionally formed by the well-known approach, the 1st electrode 12 may be formed on 
an active component. Moreover, according to the light emitting device section, the color filter 
may be arranged on the 1st substrate 1 1 (illustration is omitted). 

[0037] The laminating of the luminous layer 13 is carried out to the front face of the 1st 
electrode 12. A luminous layer 13 consists of one layer or a multilayer layer, and at least one 
layer consists of layers containing an organic luminescent material. It consists of one or more 
layers, such as the layer which specifically as a luminous layer 13 contains a hole impregnation 
ingredient, a layer containing a hole transportation ingredient, a layer containing the hole 
transportation ingredient which doped luminescent material, a layer containing an electronic 
transportation ingredient, a layer containing the electronic transportation ingredient which 
doped luminescent material, and a layer containing an electron injection ingredient. 
[0038] And the laminating of the 2nd electrode (back plate) 14 which used a low resistance 
metal, a laminating, or the things that were alloyed, such as aluminum and Ag, is suitably carried 
out to the front face of a luminous layer 1 3 in low work function metals, such as Li, Na, Cs, 
calcium, and Mg, and/or these oxides, the hydroxide, the fluoride, the chloride, etc. 
[0039] This 2nd electrode 14 counters with the 1st electrode 12, and is formed the 
predetermined shape of a configuration and a stripe which intersects perpendicularly. It is the 
organic electroluminescence structure which the laminated structure from the 1st electrode 12 
by which the laminating was carried out to the 2nd electrode 14 forms a luminescence control 
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layer substantially on these 1st substrates 11, and is said to this invention. 
[0040] A luminous layer 13 has a triphenylamine derivative (TPD), a hydrazone derivative, an 
arylamine derivative, etc. as a hole transportation ingredient among parent ingredients here. 
Moreover, macromolecule system ingredients which doped polystyrene sulfonate, such as 
polyethylene dioxythiophene and the poly aniline derivative, can also be used. 
[0041] On the other hand, as an electronic transportation ingredient, an aluminum chelate 
complex (Alq3), a distyrylbiphenyl derivative (DPVBi), an OKISA diazole derivative, a 
bis-CHIRIRU anthracene derivative, a benzooxazole thiophene derivative, perylenes, and 
thiazoles are used. A still more proper luminescent material may be mixed and the luminous 
layer which mixed the hole transportation ingredient and the electronic transportation 
ingredient may be formed. In that case, the ratio of a hole transportation ingredient and an 
electronic transportation ingredient can be adjusted in 10:90-90:10. 

[0042] A well-known ingredient can be conventionally used for the configuration member and 
the 1st above-mentioned substrate 11 which are used for this invention, the 1st electrode 12, a 
luminous layer 13, and the 2nd electrode 14 outside the above-mentioned example. For example, 
it is indicated by "the organic electroluminescence ingredient, the display" (CMC Co., Ltd. 
issue), etc. 

[0043] The front face of the organic electroluminescence structure from the 1st electrode 12 
by which the laminating was carried out on the 1st substrate 1 1 to the 2nd electrode 14 is 
covered with the protective layer 1 5 which consists of thermoplastic elastomer. The closure of 
the organic electroluminescence structure covered with the protective layer 1 5 is carried out 
by the opposite substrate 16 using the glue line 17. The opposite substrate 16 consists of 
ingredients, such as glass, a metal, and resin, and a glue line 17 consists of a hardened material 
of adhesives, such as the above epoxy resins. The opposite substrate 16 is not restricted to a 
plate-like opposite substrate as shown in drawing, but may consist of a glass plate in which the 
metal and crevice of the cube type which contains the organic electroluminescence structure 
were formed etc. 

[0044] Moreover, the spacing member of the shape of a frame surrounding the perimeter of the 
organic electroluminescence structure which has a protective layer 1 5 can be formed on the 
1st substrate 11, and the organic electroluminescence structure which pastes up the apical 
surface of this frame-like spacing member with the opposite substrate 16, adhesives, etc., and 
has a protective layer 15 between the 1st substrate 11 and the opposite substrate 16 can also 
be enclosed. A frame-like spacing member can be beforehand formed in the front face of the 
opposite substrate 16, and the organic electroluminescence structure which pastes up the 
apical surface of this frame-like spacing member on the front face of the 1st substrate 1 1 with 
adhesives etc., and has a protective layer 15 between the 1st substrate 11 and the opposite 
substrate 16 similarly can also be enclosed. The distance between both substrates can be 
adjusted by using the spacing member of predetermined height according to the distance 
between the 1st substrate 11 and the opposite substrate 16. Since the thickness from the 1st 
electrode 12 to a protective layer 15 is actual very thin, it can adjust the height of spacer 
material by blending fillers, such as a spherical silica of a predetermined particle size, with 
spacer material. Moreover, formation of spacer material and adhesion between substrates can 
also be performed to coincidence by closing between the 1st substrate 1 1 and the opposite 
substrates 16 using the adhesives which blended such a filler. 
[0045] Hereafter, an example etc. explains this invention concretely. 

[0046] (Example 1; example of creation of the organic electroluminescence structure) On the 
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glass substrate which is the 1st substrate, patterning of the ITO was vapor-deposited and 
carried out by 200nm of thickness, and the anode plate was formed. Sheet resistance was 
7ohm/**. Then, on this anode plate, through the metal mask, the copper phthalocyanine was 
vapor-deposited to 20nm of thickness as a hole injection layer with the vacuum deposition 
method, then, alpha-NPD (namely, [N, N'-bis(alpha-naphthyl)-N, N'-diphenyl -4, and a 
4-diamino biphenyl]) was vapor-deposited to 40nm of thickness, and the electron hole 
transportation layer was formed. Furthermore, Alq3 [namely, tris (8-quinoIinolato) aluminum] 
was vapor-deposited to 60nm of thickness, and the luminous layer was formed. Vapor 
codeposition of Mg and the aluminum was carried out to the last, the MgAI (10:1) cathode alloy 
layer with a thickness of 200nm was formed, and the organic electroluminescence structure 
(luminescence area 2mmx2mm) was formed on the substrate. 

[0047] (Example 2; example of creation of the organic electroluminescence structure) On the 
glass substrate which is the 1st substrate, patterning of the ITO was vapor-deposited and 
carried out by 200nm of thickness, and the anode plate was formed. Sheet resistance was 
7ohm/**. Then, on this anode plate, through the metal mask, the copper phthalocyanine was 
vapor-deposited to 20nm of thickness as a hole injection layer with the vacuum deposition 
method, then, TPTE [namely, an N, N, and N"\ N" tetrakis (3-methylphenyl)-N', 
N"-diphenyl-tris (4 and 4 , -biphenylene) tetra-amine] was vapor-deposited to 40nm of 
thickness, and the electron hole transportation layer was formed. Furthermore, vapor 
codeposition of Alq3 and the rubrene was carried out to 60nm of thickness using a different 
port, and the luminous layer was formed. Finally, LiF was vapor-deposited in thickness of 0.5nm, 
subsequently to the thickness of 100nm aluminum was vapor-deposited, catholyte was formed, 
and the organic electroluminescence structure (luminescence area 2mmx2mm) was formed on 
the substrate. 

[0048] Example 3: ( — it applied to the cathode surface of the organic electroluminescence 
structure which manufactured the cyclohexane solution (concentration 10 mass %) of the 
polystyrene system thermoplastic elastomer (a trade name "DYNARON 1321P", product made 
from JSR) of the A-B-A structure where an example hard block is a polystyrene block and an 
elasticity block is a hydrogenating polybutadiene block, in Example 1 with the spin coat method, 
reduced pressure drying was carried out at 80 degrees C for 1 hour, and the 
thermoplastic-elastomer layer with a thickness of 5 micrometers was formed in the cathode 
surface. 

[0049] Subsequently, the optical cation hardenability epoxy resin (a trade name "30Y-296G", 
Three Bond Co., Ltd. make) was applied to the thickness of 40 micrometers at one side of a 
glass substrate, and the laminating of this glass substrate was carried out to the 
thermoplastic-elastomer layer front face of the above-mentioned organic electroluminescence 
structure by making an epoxy resin spreading side into a laminating side. Irradiate ultraviolet 
rays and stiffened the above-mentioned epoxy resin, and heated at 80 degrees C after that for 
1 hour, hardening was made to complete, and the organic EL device was obtained. 
[0050] The luminescence test which carries out continuation impression and makes the 
obtained component the sine wave held nine mses by 20V 1 ms impression and 0V 
(un-impressing) was performed at the room temperature. Consequently, the area from which 
1000 hours after had stable luminescence, and became a nonluminescent part as compared with 
the first stage was about 5%. 

[0051] Example 4: ( — the organic EL device which does not have the layer of thermoplastic 
elastomer by the same approach as Example 3 except for the point which does not form the 
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layer of the example thermoplastic elastomer of a comparison was manufactured. Moreover, the 
thin film of a silica was formed in the cathode surface with the CVD method instead of the layer 
of thermoplastic elastomer (four kinds, 10nm of thickness of a silica, 50nm, 100nm, and 500nm, 
are manufactured), and the organic EL device which has the thin film of a silica instead of the 
layer of thermoplastic elastomer by the same approach as Example 3 was manufactured except 
it. 

[0052] The luminescence test which carries out continuation impression of the same sine wave 
as Example 3, and carries out each obtained component was performed at the room 
temperature. Consequently, it became nonluminescent by the cause that all components are 
presumed to be a short circuit or cathodic disbonding in less than 1000 hours. 
[0053] Example 5: ( — the hydrogenating polybutadiene (molecular weight 1000) which has a 
hydroxyl group in example both ends, and 4 and 4'-dicyclohexyImethane diisocyanate were 
mixed at a rate that a NCO index is set to 105, the thermoplastic polyurethane elastomer was 
manufactured, this was dissolved in the cyclohexane and the solution of concentration 10 
mass % was manufactured. The thermoplastic polyurethane elastomer layer with a thickness of 
5 micrometers was formed in the cathode surface like Example 3 using this solution, and the 
organic EL device was manufactured like Example 3 after that. 

[0054] The luminescence test which carries out continuation impression of the same sine wave 
as Example 3, and carries out the obtained component was performed at the room temperature. 
Consequently, the area from which 1000 hours after had stable luminescence, and became a 
nonluminescent part as compared with the first stage was about 20%. 

[0055] Example 6: ( — it applied to the cathode surface of the organic electroluminescence 
structure which manufactured the butyl cyclohexane solution (concentration 10 mass %) of the 
hydrogenation poly cyclohexadiene system thermoplastic elastomer of the A-B-A structure 
where an example hard block is a hydrogenation poly cyclohexadiene block, and an elasticity 
block is a hydrogenating polybutadiene block, in Example 2 with the spin coat method, reduced 
pressure drying was carried out at 100 degrees C for 1 hour, and the thermoplastic-elastomer 
layer with a thickness of 5 micrometers was formed in the cathode surface. 
[0056] Subsequently, the optical cation hardenability epoxy resin (trade name "XNR5516" 
Nagase Brothers speciality-chemicals company make) was applied to the thickness of 50 
micrometers at one side of a glass substrate, and the organic EL device was manufactured for 
this glass substrate like Example 3 using the epoxy resin spreading side. 

[0057] The luminescence test which carries out continuation impression of the same sine wave 
as Example 3, and carries out the obtained component was performed at the room temperature. 
Consequently, the area from which 1000 hours after had stable luminescence, and became a 
nonluminescent part as compared with the first stage was about 5%. 
[0058] 

[Effect of the Invention] According to this invention, luminescence stabilized by arranging the 
protective layer which can hold the luminescence stability of an organic EL device on an organic 
electroluminescence structure front face can be maintained now over a long period of time. A 
protective layer consists of thermoplastic elastomer and the thermoplastic elastomer of a 
protective effect of a hydrocarbon system or a denaturation hydrocarbon system is [ a 
protective layer ] especially high. A protective layer is formed in an organic 
electroluminescence structure front face by carrying out spreading desiccation of this solution 
using the solution of thermoplastic elastomer which dissolved in the saturated hydrocarbon 
system solvent, and the protective layer which has the above-mentioned property by this is 
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formed easily. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The typical sectional view of the organic EL device of this invention. 

[Description of Notations] 

10: Organic EL device 

1 1 : The 1 st transparence substrate 

12: The 1st electrode 

13: Luminous layer 

14: The 2nd electrode (back plate) 

15: Thermoplastic-elastomer layer 

1 6: Opposite substrate 

17: Glue line 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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gftojisttx^x i 5rtisnt io 

•3 . &*M 1 7 ttWlE©± 5&x#*Sx8iJjg&£©g=t 
JW©iMb«*»6 JCCS. 1 6 ttH© J: 5 

©*rai»«icRi&*i-j\ wtiE L4Kfiflc««M-r««i« 

[0044] Ul 1 ©»£ 1 1 ±fC. ffiSfli 1 5 * 

6 isaww*rfi»uTiii i ©a* 1 1 £>tffra« 1 6 
torsicmmm 1 5 e l« mftzmx-rz 

cHt^S. »Kx^— ?flW*TO>*ffilSE l 6© 
SIBfcflMU C©m*X-<— y-SB1vt©$fe4Sffi*01© 
SK 1 1 ©^«c»|«wraWLrH«ic» 1 ©»« 
1 1 <h*f|Sj»« 1 6 &©mtcff|tl| 1 5**rr**ttE 
L»j&^**fA-r-5Cife-C*S„ S&1©««1 lift 
fta&i 6 i©^©ffigt«:ic;D-cgT^©ia$©^.^— 

So in 1 omm 1 2 *> e»«aa 1 5 * -c©ji $ tzmmc 
\tc < »(,>&©■?*•&#»?>. mfeoytitmomms y 

■W©*S«WC**. *fc. C©J:5tt^»»*E 
^L//cS«^ffll>r^ 1 ©*ffi 1 1 (bttffltttit 1 6 £ 
©H*iiltrsC£K:«fc»K 9-«©0)SRiS«W 
©S*^|31B#«:?f 5 c t i>x$ 
[0045] «T. JtJMWKc J: 0**18 *A(*WtcSi 

[0 04 6] (Fill ; «iEL«S*©flPffl) »1© 40 
S«"C*5^X*«±tC I TO£BI/¥2 0 Onmtl 

7Q/DT4->fc. ^-©f£. C©P§ffi_Bc^£.>l>7.Xi7 

i/T->l:if2 0nmiCitl, ^Ca-NPD [T 
N, N' -t*X - N, N' - 

^i-;l--4, 4' ^t*7i-jH £8US4 

onmicmmb-ciEjmmm^mmLtc. $e.tc. ai 

q3 [tm, h'jx (8- + /yv7i-) 7;^- 

•5 A] ^M«6 0nmKItLt»^MLfc„ * 50 
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«CC. MgiAl^ftIfbt2OOnm©IS0Mg 
A 1 (10:1) HdB£&»*?Bj£b'C. *«±KWtS 
EL*»j&& (%ai2mmX2mm) **J(3EUte. 
[0 04 7] («2 : **EL*J6#©f&SW> f&l © 
«R-C*4^5^*S±tC I TO£)gJI2 OOnmTl 

*u ^$-~>?bxmm*:m!8.btc. is-vmm 

7Q/DT*ofc. -£©f£. C©^S±(Cpf ^ 

^7x>*flOT2 0nm«:as»U ^CTPTE [T& 
t>%. N. N. N' ' ' . N* * ' (3- 
^fWi^) -N' . N' ' -y7x-;p-hyx 

(4, 4' f F57S>] €1140 

nmKm%V-CjEHMmm*&f&lstc. Alq 
3i^U>*S&6sff- F^tlf 6 0nmK* 
5B»l/TlS3te»*J&SUfc. ««tc. LiF£0. 5n 
m©Jf£Sit^gU -o^-CA 1 €1 0 0nm©J?$K3. 
• OTMtttSKrJ&iROT. a«LL(cWt8E L}fi&& (* 
SS2mmx 2 mm) Zl&lS.Ltc. 

[0 04 8] WR-7x*yir1fi#Va* 

x>^a » i>^A-B-A^©!j<'JX^u>M 
pfltti7XF7- (g„°„« TDYNARON 132 
l Pj . J SRttS?) ©~>* a >ig$t (jggi o 

i vrnmotc^mE hm &#<Dfmmwit 
mmmmicmz 5 Mm©i8i^i4i7x hv-i* 

[0 04 9 ] ^l^-C. **^^tt^©>^ffi{C^*5 1 ^>^ 
lbttx=i<*M8J!i (ffin a a« T30Y-296GJ . 
-#>FttS0 €4 0 /xm©Jl$«:^t. COtf^x 

•crmiatifflKiHB<b*3BT3ttr. wtSEL^*f# 

[0050] t#6nfc*^-tc. 2 o vn s u^epju. 
ov <^epjd) -C9 5 'j®mz-?2>JEm&*miepijav 
■tzmtT-* v *aa-cff ofc. -e©sm. 1 o o ob$ 

[0 05 1 ] (M4 : l\MW) Wtti5Xhv-© 
Ji*^«iSl/ttl»^*l»l»r«3 iKO^-C^pIMttx 
?X hv-©e£Wt/ftt>#IHEL^-£S83£L/c. $ 

/c ^ojfittx-7^ h-7-<Djg©f^«j{ccvDftri"; 

*©JWI*Wt«»ffi«:0«6U (->';*©)gJll 0 nm. 
50nm, lOOnm, 5 00nm©4iMSI) , 

[0052] mhnic&mttM?, tmcmm&*mm 



3a 

o o nf^m-c±x(D^ifi ! m^^tc\mmmn.tw& 

S ft 5«H-C#«36 4 <t o fc. 

[0053 ] (0d5 : HfeW Pl5^«tc*K»*^rS-4 
*JWbK'J?'*i>x> (^11 00 0) 44. 4' - 

f-;«*il0 5i fcafte-rs^i/rajraastt* 

^B?LT&gl 0Sffi%<D?gjg£t5B£G;fc„ C©?§?&£ 
JBOT093 4H8«:it*tt&iB«:j*3 5 ym©&pJM14* 

[0054] mhutcm^m 3 4iaj ojE&fe^iti&Eii 
jjnu-r-5.^7fef-^ hzmu-en -o-tc. ^©^m. i o o 

[0055] (0d6 : jlifeW SSH^a * *j&toicjR{b# 

**'fb^ , JV : ?D^^-!f^X>^oI^t4X7X 

r/^i/f a^*-fr>j&SS (jfc£i 011%) £002"? 

i** u ioo •cr i «m«eek«ii/t. mmawicm 

[0 056] £ct,>t?. tf^xaffiCDttSfC**^:*:^ 
fb1±i^*'>«fll (iSo a tfS TXNR5 5 1 6 J . -Til*. 
x^tDf^-y?*;^) £5 0 um<Dm$lC& 
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* 3±H«fc«*ELJR-T*IliSL*fc. 

[0057] « e*-i%jR?-€M3 tmaE&Wizmmw 
mv? *\-*mmx'i=s->tc* i o o 

fcflSff 5 £> o fc. 

[0058] 

SE&£ffi*#-C# -5,«SH^««E Lit fiftttBitCiearr 
*c4«cj:»)5ScjeL. ic¥m*&&K.t>tc *) &m? 5ci 
10 #-C*-5J:5tC&S. fiUMH*«HinBttx9Xh^-* 

t£®MLtctmm&*u. v-7~-<Dm&*mi.K w&e 

L*$|jg&5l®{t C ®jg«g&Sfcffif£ft-r & C 4 tc<fc 0 figs 

[@®cDia#&8tti«] 

[01] *»«OWiE L**«Hfc*WWiIiia. 
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